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INSTITUTIONAL POLICIES

Vision

Quality and relevant education for its clientele to be globally competitive, culture sensitive and morally responsive human resources for sustainable development.

Mission

Help accelerate socio-economic development™:, promote harmony among the diverse cultures™ and improve quality of life™: through Instruction, research, extension and

Core Values

resource generation in Southern Philippines.
G-Goodness, R-Responsiveness, E-Excellence, A-Assertion of Right and T-Truth

USM Quality
Policy
Statement

The University of Southern Mindanao, as a premier university, Is committed to ality instruction, research development and extension services and resource
generatlon that exceed stakeholders’ expectations through the management of cORgfiual Improvement efforts on the following initiatives.
1. Establish key result areas and performance indicators across all mandwnctions;

2. Implement quality educational programs; V

3. Guarantee competent educational service providers;
4. Spearhead need-based research outputs for commercializati catlon, patenting, and develop technologies for food security, climate change mitigation and
t&

Improvement In the quality of life;
5. Facilitate transfer of technologies generated from resea&
6. Strengthen relationship with stakeholders;
7. Sustain good governance and culture, sensitivity; a
8. Comply with customer, regulatory and statutory ts

e community for sustainable development;

Goals of the
College

1.The College of Sclence and Mathematics of the Univers m Southern Mindanao Is committed to the comprehensive preparation of the next generation of scientists and

mathematiclans In this part of the country.

2.The College supplies a condition in which faculty a@
knowledge that improves quality of life.

3.The College aspires to be the center of excell
vision and mission of the University.
4.The College serves the community and the in
solutlon generation to challenges.

nce and support high-quality research programs in which students can collaborate and contribute to new

Science and Mathematics in order to serve diverse students, preparing them for their future careers in line with the

try as an impartial source of quality graduates in Science and Mathematics that provides education, literacy, innovation and

Department
Objectives

The Department of Mathematics and Statistics aims to: 1. produce students with mastery In the core areas of mathematics and statistics, including algebra, analysis, and
geometry; 2. develop students’ skills In pattern recognition, generalization, abstraction, critical analysis, synthesis, problem-solving and rigorous argument; 3. express an
enhanced perception of the vitality and importance of mathematics in the modern world including inter-relationships within math and its connection to other disciplines;and

4. develop students’ skills in creating and evaluating mathematical conjectures and arguments, and in validating their own mathematical thinking.
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PROGRAM INFORMATION
Degree : BOR Res. No. 24, s
Progg ram Bachelor of Science in Applied Mathematics g:{fi?eglcweo 48 series of 2027 BOR Approval 4640 i
COURSED

Course Title Differential Equations |
Course Number Math 221a urrigdm Component Major subject
Credit (--Unit) 3 Units LECTURE (Unit-Hours) -3 Hours LABORATORY (Unlt-Hours) © Units - o Hours
Prerequisites None Co-requisites ne Year Level/Semester Offered | 2nd - Second Semester

This Is an introductory in ordinary differential equation ). It focuses primarily on techniques for finding explicit solutions to linear ODEs, Toplcs include first
Course Description | orderordinary differential equations, linear differential ns, linear equations with constant coefficients, nonhomogeneous equations, undetermined coefficients

and variation of parameters, linear systems of equatiqas.tlp existence and uniqueness of solutions.

Faculty In charge

Contact Information

Consultation Hours
PRO UCATIONAL OBJECTIVES (PEO) MISSION

[ln 3-5 years, the BS Applied Mathematics graduates of USM s Ma M2 M3
| PEO2 [ Provide leadership In various development  programs both public and private v

| PEO2 | Equip with technical, conceptual and human resource skills v v
| PEO 3 [ Pursue entrepreneurlal actlvities v v
| PEO 4 | Able to adapt to diverse culture v
| PEO 5 | Pursue advanced studies in emerging related fields v v

NOTE: The PEO's are based on the professional, industry, local, national and international needs and requirements of the program identified through consultation with constituents and stakeholders.

|
Thisdocument is a sole property of UNIVERSITY OFSOUTHERN MINDANAO, Any “. ' , U uthorized reproductk oruse is strictly prohlbited pt with permission from USM,
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Course Number | Math 221a Course Title Differential Equations | Rev.No. | @ Pagegoizo
PROGRAM OUTCOMES (PO) 81818|d|818|5/8|8 § ;
Upon graduation, the University of Southern Mindanao BS Applied Mathematics students must be able to: pElEmerat s
a) Articulate and discuss the latest development in the specific field of practice. ’
b) Effectively communicate orally and in writing using both English and Filipino. o z
¢) Work effectively and independently in multidisciplinary and multi-cultural teams. 4l bt
d) Act in recognition of professional, social and ethical responsibility. %
e) Preserve and promote "Filipino historical and cultural heritage". L
f) _Participate In the generation of new knowledge in research and development pro v
g.) Articulate the rootedness of education In philosophical, sociocultural, historical chological and political context. 4
h.) Demonstrate mastery of subject matter/discipline. v
i) _Facllitate learning using wide range of teaching methodologies and delive appropriate to specific learners and their environment. ¥ | ¥
J.) Develop innovative curricula, instructional plans, teaching approaches, a rces for diverse learners, ¢ v
k.) Apply skills in the development and utilization of ICT to promote quali ant and sustainable educational practices v
.) Demonstrate a variety of thinking skills in planning, monitoring, ass nd reporting learning processes and outcomes. v
m.) Practice professional and ethical teaching standards sensitive to , national and global realitles. v v
n.) Pursue lifelong learning for personal and professional growth thibuglvaried experientlal and field based opportunities v
0.) Exhibit competence in mathematical concepts and procedure v
p.) Exhibit proficiency in relating mathematics to other curric s v
q.) Gain mastery in the cores areas of mathematics: algebra, ari®s's, and geometry. v
r.) Demonstrate skills in pattern recognition, generaliztion, aB»action, critical analysis, synthesis, problem-solving and rigorous argument. v
Develop an enhanced perception of the vitality and Importance of mathematics in the modern world Including inter-relationships within math and v
5) _its connection to other disciplines.
[t.) Appreciate the concept and role of proof and reasoning and demonstrate knowledge in reading and writing mathematical proofs. v
| u.) Make and evaluate mathematical conjectures and arguments and validate their own mathematical thinking. v
| v.) [Communicate mathematical ideas orally and in writing using clear and precise language.
NOTE: Minimum PO’s shall come from the PSG/CMO of the program If applicable. Other additional PO’s ma ly come from consultations with constituents and stakeholders.
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| Course Number | Math 2223 Course Title Differential Equations | Seytls: |+ @ Faeaoree
couRsE outcomes o) 318/3(3(2 2518 2[212 2 5218 21312 (215(3/28l8[2]2
Upon passing this course, the students must be able to: Course Alignment to Program Ousegmes | | E E|EIEIE
CO1  [|Familiarization of basic concepts and applications of ordinary differential equatlons & I E E|E|E|E
CO2 |ldentifying and able to find the solutions for separable and linear first-order equations y I E E|E|E|E
CO3 [Finding the solutions using substitution and Integrating factors for exact equations and B quations | E E|IE|E|E
CO4 |Introduction to systems of linear ordinary differential equations and its solut | E E|E|E|E
* Level (follow the legend used in the most relevant PSG/CMO)

[1] = Introductory. This introduces the student to the Program Outcome [E] = Enabling. Thl&z

e student to attaln the Program Outcome [D] = Demonstrative. This demonstrates the student's attainment of the
(PO). (PO)

Program Outcome (PO)

Intended Learning Outcomes (11L.0) Aligned — Time Courds Camtent Feaching & Learnimg Activities (TLA) Learnimg Assessment Sugaested Readings
' rence loCO Frame ( ‘ Feaching Activities Learming Activitios, Materals
must be able te (VAder )

1.1 Explain the vision, mission, UQPS of 4 . Orlentation
the University iv

1.2 Explain the goals and objectives of well as Grading System

the college. 1 | e Discussion on PEO, SO and
1.3 Explain the Program Educational co

Objectives, Students Outcomes,
and Course Outcomes.

Reading; Assignment Computer; Recitation
Lecture/Discussion Chalkboard

2.1 Famlllarize basic concepts and Basic Concepts and Terminology Lecture/Video Discussion Chalkboard/ Assignments [z][3][4][5]pp. 1-17
terminologles in ODE o Differential Equations: Basic Presentation/addressing Board work Whiteboard Quizzes [61[71(8]
2.2 Classify ODEs types amd order CO1 Definitions Stdents questions Seat yoork S90KFRIE tians
* lassificat] fordl Zoom video conference Group Reporting Projector Reflective paper
2.3 Solve initial value problems e Classlifications of ordinary Module USM VLE/ MyOpenMath Laptop/PC | USM VLE Exerclses
2.4 Seg the importance and application 2-3 differentlal equations (order, Task Instructional
£ / This document Is a sole property of UNIVERSITY OF SOUTHERN MINDANAO. Any discl ¥ h d reproduction or use is strictly prohibited except with permission from USM,
Onlyd with standard slg; ies of USM are considered officlal,
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Intended | carmnmag Outcomes (11.0)

By l;’lr%‘/h.’wf the learmingg ¢ NDCHICHCe

todents muost be b

Aligned

o CO

lime

Frame

COURSE LEARNING PLAN

Feaching & Learning Activities (TLA)

Course Content

(Topics)

Feaching Activities

Learning Activities

Learning

Materials

'.||(](|:“.lv'4| [«'l"|l|IIIf|‘w

of ODE in real life ordinary\partial)
® Initial Value Problems
® Importance of Differential
Equations and Some
Illustrative Examples
3.1 Use direct Integration and Integration and Differential ure/Video Discussion Chalkboard] Assignments [2](31[41(5]pp. 18-34
differentiation In some simple ODE i tatlon/addressing Board work Whiteboard Quizzes [61171(8]
P Equations P Ex 7
equatlons Birecti bl | udents questions Seat work Book\PDF ams
COa 4 |* Directly-integrable equatio om video conference Group Reporting | Projector Reflective paper
* Onusingindefinite integr Module USM VLE/MyOpenMath |  Laptop/PC | USM VLE Exercises
® On using definite integ Task Instructional
Module
4.1 Define and Identify separability Separable Flm-Ordoéns Lecture/Video Discussion Chalkboard/ Assignments 21[3][4][5]pp, 65-92
4.2 Write an equation to separation of e Basic notions of ity | Presentation/addressing Board work Whiteboard Quizzes [61[71pp. 18-32(8]
vaflables e o Eanaral saustio for students questions Seat work Book\PDF Exams
q Zoom video conference Group Reporting Projector Reflective paper
4-3 Find the solutions for separable separation ofVarigbles Module USM VLE/MyOpenMath |  Laptop/PC | USM VLE Exercises
equations Co2 5-6 | Solution able Task Instructional
4.4 Summarize and apply the general equatio Module
procedure for solving eparable of o The rocedure for
first-order differential equations sol@arable of first-order
diffe | equations
Linear First-Order Equations Lecttl/relvzeo Discussion Chalkboard/ Assignmenits
e Basic notions and definitions Presentation/addressing Board work Whiteboard Quizzes ! :
5.1 Define linear first-order differentlal * Solutlon derlvation technique Students questions Seat work Book\POF Exams (AHALAISIpp. 93204
equatlons S | & Sotceforiret-ordes s Zoom video conference Group Reporting Projector Reflective paper [6](71pp. 18-32
: ‘ - 2 Module USM VLE/ MyOpenMath Laptop/PC | USM VLE Exercises | [8]
5.2 T'ransform the equation intoLinear | CO2 Equations Task Instructional
First-order equations ® On Using Definite Integrals Module
5.3 Find the solutions for first-order with Linear Equations
linear equations ® Integrability, Existence and
Uniqueness
This document s a sole property of UNIVERSITY OF SOUTHERN MINDANAO, Any disciosurs, unauthorized production or use i strictly prohibited except with permission from USM.
Only d with standard sig fes of USM are considered official,
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: UNIVERSITY OF SOUTHERN MINDANAO
"' l Math 221a Course Title Differential Equations | Rev.No. [ @ Fegeoftn
COURSE LEARNING PLAN
All ILOs covered in Midterm 9 Midterm Examination

6.a Simplify ODEs by substitution Simplifying Through Discussion Chalkboard/ Assignments

6.2 Summariza and apply the general Substitution 5;‘:’3;::2" m(?%?'d g:ulfnz:s [2)(31(41(5]pp. 205-
‘»‘ procedure In simplifying through 10-11 | ® Basic notions Group Reporting | Projector Reflective paper 110 [6][7]
| substitution co3 * General procedure In Module USM VLE/MyOpenMath | Laptop/PC | USM VLE Exerclses | [8]
| simplifying through Task Instructional
? substitution Module
® Linear substitution
L Lecture/Video Discussion Chalkboard] Assignments 2 111~
‘ 7:1 Define homogeneous differential Hofl;wo'goncous Equat Pl o D Fndoech v ot [ 31[3][4] (slpp

equatlons ® Definition students questions Seat work Book\PDF Exams 3
7:2 Find the solutions for homogeneous ® Examples Zoom video conference Group Reporting Projector Reflective paper [61(71(8]
differential equations COo3 12 |® Stepsinsolvin neous Module USM VLE/ MyOpenMath Laptop/PC | USM VLE Exercises
equations Task Instructional
Module
8.1 Define Bernoull| equations and give Lecture/Video Discussion Chalkboard/ Assignments Powell p.113-126
examples Preser;tatlon/addresslng Board work Whiteboard Quizzes
Students questions Seat work Book\PDF Exams
8.2 Fi ndt:he solutions for Bernoulli o3 13 Zoom video conference Group Reporting Projector Reflective paper [2031041(5]pp. 123-
fquationy Module USM VLE/ MyOpenMath |  Laptop/PC | USM VLE Exercises | 126 (617
Task Instructional [8]
Module
9.1 Recall the chain rule Solving Exact Equations Lecture/Video Discussion Chalkboard/ Assignments )
9-2 Define the exact equation ¢ Definition of exact equations | Presentation/addressing Board work Whiteboard Quizzes L2131t -
Convert the equation to its exact o Exact equation form students questions Seat work Book\PDF Exams 21(31[41(5]pp. 117
9.3 Co J gl q CO3 * Solving equations In exact form Zoom video conference Group Reporting Projector Reflective paper 131 [6][7]
equaton form. - 14-15 i ?ﬂ q b Module USM VLE/MyOpenMath |  Laptop/PC | USM VLE Exerclses (81
9.4 Solve equations in exact form onverting equations to exact Task Instructional
form Module
[10.1 | Derive Integrating factors | co3 | | Solving using Integrating Lecture/Video Discussion Chalkboard/ Assignments
This document Is a sole property of UNIVERSITY OF SOUTHERN MINDANAO. Any discl » h d reproduction or use Is strictly prohibited except with permission from USM,
Onlyd with standard signatories of USM are considered official,
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UNIVERSITY OF SOUTHERN MINDANAO
Math 221a Course Title Differential Equations | Rev. No. 2 Page 8of 10

COURSE LEARNING PLAN

Course Content Teaching & Learning Aclivities (TLA) Learming
Frame (Topice Malerials

Intended Learning Outcomes (ILO)  Aligned

th
(e

lime Suggestled Readings

end of the /mr:m‘n,, experience to CO
tudents muost be able to

Feaching Activities Learning Activities

(Weelk)

10.2  Finding the solutions using Factors Presentation/addressing Board work :Ihit‘k::g:rd (E):izzes [2](31[4][5]pp. 2127-
integrating factors using general * General approach students questions Seat work 00 ams 131 [6][7]
Group Reporting Projector Reflective paper
JPhrach Wi statey * Casea: | beingafunction of x | 200m video “ | usw VLEzMypOpenMath Laptop/PC | USM VLE Exercises | 8]
16 only Task Instructional
¢ Case 2:  being a function of y Module
only V
¢ Case3: p Being a'Simple’ V
Function of Both Variables
111 Define and give examples of Systems of Linear Equations Lecture/Video Discusslon Chalkboard/ Assignments
systems of linear equations ¢ Deflnition and examples sentation/addressing BS“’d W°rz‘ :’h'i‘\*:g;'d g:’a':::s [21pp. 7273
11.2  Famlliarize with its solutions 17 |e Local existence Theor students questions eat wo 00 [3104)L5]pp. 117-131
COy, Zoom video conference Group Reporting Projector Reflective paper
* Uniqueness Theore Module USM VLE/MyOpenMath |  Laptop/PC | USM VLE Exercises [61(7118]
My
e Global existence T, Task Instructional
Module
All ILOs covered in the Course 18 FINAL EXAMINATION
* any interaction, course, program, or other experlence in which learning take i ;

Textbook/References

[1] USM Student Manual
[2] Ahmad ,S.& Ambrosetti, A. (2015) A textbook on Ordinary DIﬁ@I quations, 2™ Ed, New York: Springer,
(3] Bronson, R.& Costa,G.B.(2014). Schaum'’s Outline Differential Equa . New York: McGraw Hill.Available at :

https://prodifisikauhn.gnomio.com/pluginfile.ph mod_resource/content/a/Differential%20quation.pdf

[4] Edwards, C.H. & Penney, D.E.(2007). Elementary Differential Equations, 6t Edition.USA:Pearson. Available at;

http://mercury.pr.erau.edu/~thomasr/de/DEBooks1/zC. Henry Edwards, David E. Penney Elementary Differential Equations -6th Edition- Prentice Hall pp648.pdf
[5] Howell, K.B. (2020). Ordinary Differential Equations: An Introduction to Fundamentals, 2 Ed. New York: CRC Press.

[€]Nagle, R.K., Staff, E.B., and Snider,A.D., (2000) Fundamentals of Differential Equations and Boundary Value Problems. Addison-Wesley. Available at: httg:[[xn--webducation-dbb.com[wg-

content[ugIoads[zozo[oGZR.-Kent-Nagle-Edward-B.-Saff~Arthur-David-Snider-FundamentaIs-of-Differential-Equations-Pearson-zo17.Ddf
[7]Rainville, E.D.,Bedient, P.E.,and Bedient, R.E.(1997), Elementary Differential Equations, 8 Edition, USA: Pearson.

[8] Trench, W. (2013). Elementary Differential Equations. USA: Brooks/Cole Thomson Learni

ng. Available at; http://ramanuian.math.trinitv.edqutrench/texts/TRENCH DIFF_EQNS |.PDF

|
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Life-long Learning Opportunity
Apply the concepts and theorles of Ordinary Differential Equations to the real [ife applications such as Iﬁgnomlcs, physics, mathematical blology (i.e. population growth), engineering, applied mathematics

and other areas.

Course Ev
CO1: Famlliarization of basic concepts and applications of ordinary ~ |-2uizzes/Assignments/Ot 2 & 90% of the class obtained a satisfactory
differential equations Major Exam 40 rating
CO2: Identifying and able to find the solutions for separable and linear first- 6o P 90% of the class obtained a satisfactory
order equations 40 9 rating
CO3: Finding the solutlons using substitution and Integrating factors for 60 50 of tha class obtained a satisfictory
exact equations and Bernoulli equations 49 6o rating
COg:Introduction to systems of linear ordinary differential equations pimentiiohery 62 & 9o% of the class obtalned a satisfactory
and its solutions 4 rating
Grading System
Midterm Grade
Quizzes 40% o inal Grade
Assignments/Others 30% 50% Midterm Grade+50% Final Term Grade
Midterm Exam 30%
Final Term Grade Passing Grade
Quizzes/Summative Exams 40% 60%
Assignments/Others 30%
Final Exam 30%
This document Is a sole property of UNIVERSITY OF SOUTHERN MINDANAGO, Any disclosure, unauthorized reproduction or use Is strictly prohibited except with p from USM.
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Course Title

Differential Equations |

Rev. No. 7/ Page 10 of 20

1. Come to class prepared for recitation, class discuss

Classroom Policies

announcements given on the class period missed.
2. Absence is not a right, nor a privilege. The Universl|
excused only after presenting official documents.

3. All submissions must be your orlginal work. Cite so
or expulsion.

4. During online class, students are expected to:

a. Show up on a scheduled time and wait to be admitted into the class. V
b. Bealways respectful. If your video Is on, avoid hand gestures or inappropriate |
¢. Stayonmute. Click a raise hand button if you have a question or something to

d. Stayfocused and on task so you don’t miss an
e. Class participation Is highly encouraged.

ything the speaker says. g’
5. Consultation: You can approach your class mayor for your concerns so he/s elay them once to your professor
6. All information and querles regarding our class will be posted in our offici

In the messenger box and will make it difficult to backread important mes

7. Observe proper decorum when sending messages to your professors. 6
8. Avold sending messages online outside office hours or during even

9. All submissions must be in USM VLE. Submissions made outside V!

ions, or unannounced quizzes always. Demonstrate personal responsibility by obtalning notes and finding out any instructions/important

ty Code on absence and tardiness applies. 20% of the total class hours means you are DROPPED from the course. Absences can be

urces properly. Plagiarism and any form of cheating get a corresponding grade of 5.0 (Failed) and can be grounds for suspension

chat or facebook group. Refrain from posting unrelated topics in these platforms as these will take up space

not be accepted.
This document s 2 sole property of UNIVERSITY OF SOUTHERN MINDANAO, Any disclosure, unauthorized reproduction or use Is strictly prohibited except with permission from USM.
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